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SYSTEM AND METHOD FOR EXECUTING STRATEGY SECURITY 
TRADING 

CROSS REFERENCE TO RELATED APPLICATION 
This application claims the benefit of the filing 
5 date of provisional application Serial No. 60/176,627, 
filed January 19, 2000. 

FIELD OF THE INVENTION 
This invention relates generally to securities 
markets, and more particularly relates to a system and 
10 method for executing trades of securities according to 
predefined strategies. 

BACKGROUND OF THE INVENTION 
A securities trading mechanism can be thought of 
as a set of protocols that translate a group of 

15 investors' latent demands into realized prices and 

quantities. In addition to the national and regional 
exchanges, there exist a number of proprietary equity 
trading mechanisms, such as ECNs (Electronic 
Communication Networks) which are tailored to handle 

20 the specialized needs of sophisticated investors and 
traders . 

Algorithmic trading, or so-called "program 
trading," has been known for many years. According to 
such program trading, various factors such as timing, 



volume, individual price trends, market trends, sector 
trends, etc. are taken into account according to a 
series of rules defined by the algorithm which then 
determine whether to enter trade orders and what 
parameters to select for those trade orders. The 
factors considered and the manner in which those 
factors are incorporated or weighted in a trading 
algorithm are a function of the particular strategy 
developed by the investor. 

The present invention enables trade orders to be 
managed and executed automatically according to one or 
more of a number of specific trading strategies by 
implementing multiple developed strategies into a 
number of servers and transmitting orders to a 
particular server running the desired trading strategy. 

SUMMARY OF THE INVENTION 
The present invention provides a system for 
executing trades of securities according to predefined 
trading strategies comprising a network having a 
plurality of servers. In preferred embodiments of the 
present invention, a server comprises one or more 
computers that act as an automated trading agent 
whereby it accepts orders from clients and manages and 
executes those orders. Each server, or "agent," is 
programmed with a specific trading strategy algorithm 
and receives trade orders and executes them according 
to the trading strategy algorithm programmed therein. 
The servers are connected to a plurality of clients 
over a communication network, and clients enter trade 
orders through the communication network to the server 
associated with the trading strategy the client desires 
to use to complete its trade order. 
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According to another aspect, the invention 
provides a method for executing a trade order for a 
security. The method comprises the steps of providing 
a server connected to a communication network, the 
5 server being programmed with a specific trading 

strategy algorithm; receiving at the server over the 
network a trade order from a customer; executing the 
received order in a trade forum according to the 
specific trading strategy algorithm; and providing an 

10 execution report to the customer over the network. 

In preferred embodiments of the present invention, 
each server accepts order directly over the 
communication network from clients wishing to trade 
securities according to the particular strategy 

15 programmed therein. All servers have access to 

multiple trading destinations, access to real-time and 
historical market data, and real-time analytic data. 
Furthermore, each server has access to other servers on 
the communication network such that portions of given 

20 orders, or compilations of multiple orders can be 
routed or exchanged between the servers, and the 
servers can trade more efficiently and fairly among 
customers, based on this information. 

The present invention will become more fully 

25 understood from the forthcoming detailed description of 
preferred embodiments read in conjunction with the 
accompanying drawings. Both the detailed description 
and the drawings are given by way of illustration only, 
and are not limitative of the present invention as 

30 claimed. 



BRIEF DESCRIPTION OF THE DRAWINGS 
Figure 1 is a block diagram of a system for 
executing trades according to a specific trading 



strategy according to a preferred embodiment of the 
inventions- 
Figures 2A and 2B are flow charts of an exemplary 
trading algorithm which can be performed by a server 
according to an embodiment of the present invention; 
and 

Figure 3 is a flow chart of a second exemplary 
trading algorithm which can be performed by a server 
according to an embodiment of the present invention. 

DETAILED DESCRIPTION OF THE INVENTION 
Referring to Fig. 1, one or more smart servers 11 
is provided on an communication network 10. The 
network 10 may be a public network or a private 
dedicated network. Each server 11 is programmed with a 
specific trading strategy, and has access to various 
trading mechanisms or exchanges through the network 10, 
such as the New York Stock Exchange (NYSE) 18, the 
POSIT® system 20, the over-the-counter (OTC) market 22 
(including, but not limited to, the NASDAQ stock 
market), or an ECN 24. Preferably, multiple trading 
strategies are available on each server 11. 

According to preferred embodiments of the present 
invention, the servers 11 are electronically accessible 
directly by customers through the network 10. This 
access can be either through a PC 12 or a dedicated 
client terminal 16 which is electronically connected to 
the network 10 such as via the Internet or a dedicated 
line. Alternatively, clients could submit orders to 
the network indirectly via a trading desk 14 through 
which a customer can place an order in the traditional 
manner through a broker. 

According to preferred embodiments of the present 
invention, a number of different servers 11 are 



5 

provided on the network, with each server 11 running a 
different trading strategy and having access to various 
appropriate trading forums, such as, for example, the 
New York Stock Exchange ("NYSE") 18, the POSIT® off- 
5 market trading system 20, the over-the-counter market 
("OTC") 22 (including, but not limited to, the NASDAQ 
market) , and various electronic communication networks 
("ECNs") 24. A customer may place a trade order with 
any specific one of the servers 11 according to the 

10 strategy that the customer wishes to use to complete 
the order. The appropriate server 11 receives the 
order from the customer over the network 10 and 
processes the trade according to the preset trade 
strategy algorithm being run by the server 11. The 

15 server 11 then executes the strategized order and 
preferably transmits the execution results to the 
customer in real time. 

By providing such servers, a significant advantage 
over the prior art system (where strategies are 

20 executed manually by human traders) is achieved. The 

server 11 can handle much more complex trades including 
trades involving large volumes and many more different 
equities. Additionally, the server 11 can provide 
expert results for a very large number of equities, 

25 unlike a trader who may be able to concentrate on or 
follow only a relatively small number of equities at 
once. A server according to the present invention has 
a further advantage over a human trader in that it can 
be electronically connected via the network 10 to a 

30 real time market information provider 15 as well as 
sources providing historical and derived market data 
such that it can receive and process multiple 
indicators on a continuous basis. Further, multiple 
orders having different desired trading strategies can 



be simultaneously executed by routing trade requests to 
the appropriate server 11. 

Figs. 2A and 2B illustrate one example of an 
equity trading strategy which can be performed by a 
5 server 11 according to embodiments of the invention 

wherein trades are executed with a goal of achieving a 
Volume Weighted Average Price, or "VWAP." The VWAP 
trading algorithm is programmed into a server 11, and 
customers wishing to execute the VWAP strategy for 

10 trades input orders and transmit them directly to the 

server 11 running the VWAP strategy via the network 10. 

A stock's VWAP is the average price of trades of 
the stock over the course of the day weighted according 
to the number of shares traded at each price. Thus, 

15 for example, 1000 shares traded at 56 ^ are weighted 

five times as heavily as 200 shares traded at 54 H, to 
give a VWAP of 5 6 1/8. The VWAP server algorithm 
according to the present invention would provide an 
alternative to conventional trading strategies for 

20 those clients who wish to trade a block of shares of a 
particular security over the course of a market day (or 
portion thereof) at a price near the security's VWAP 
for that day (or for that portion) . The VWAP benchmark 
is desirable for such traders in that it allows 

25 evaluation of the success of a trader's approach to 
achieving reasonable execution prices. 

According to VWAP strategy as depicted in Fig. 2A, 
at step 201 the trading day is divided into a number of 
equal time bins such as, for example, bins of half-hour 

30 increments. At step 202 the customer's order is 

received by the smart server 11 from a source such as a 
dedicated terminal 16. In a typical order, a customer 
would state a trade side (buy or sell) , a security 
identifier (ticker symbol) , number of shares and time 



duration of the order. For example, a VWAP order would 
state a wish to buy 100,000 shares of IBM common stock 
before the close of the market throughout the course of 
a given day, or specifying some other definite 
5 expiration time for the order to be executed. The VWAP 
server screens orders through a number of filters, such 
as for securities which are not part of the server's 
trading universe, or for orders in excess of a preset 
maximum number of shares. 

10 At step 203, the average share volume of the 

security in question, such as IBM common stock, for 
each time bin over a predetermined amount of time in 
the past, such as the last 21 days, is computed. This 
computation may reveal that 10% of IBM share volume 

15 typically has traded in the 9:30-10:00 time bin. 

Similar percentages are determined for each time bin. 

At step 204, the computed share volume numbers are 
subjected to smoothing relative to a standard such as 
the S&P 500 in order to eliminate the effect of any 

20 anomalies occurring during the time period being 

analyzed, such as, for example, an unusually large 
volume transacting in any one day. The smoothed share 
volume V* (expressed in percentage) is calculated as 
follows for each time bin: 

25 V xBM, 9:30-10 = P^IBM, 9:30-10 + ( 1 — 3 ) V s&P50 o, 9:30-10 (1) 

where: |3 = a constant for the stock in question 

(IBM) having a value in the interval [0,1] 
v x, 9:30-10 = the percentage of the 21-day 
average share volume for security (or 
30 index) X that occurs within the 9:30- 

10:00 time bin 
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The adjusted share volume percentage for each bin 
is then multiplied at step 205 by the number of shares 
in the customer order (in the example, 100,000 shares). 
This results in an unrounded distribution of shares 
5 over all of the time bins of the trading day. At step 
206, the obtained share distribution is converted to a 
round lot ( i.e. , multiples of 100 shares) distribution. 
The share distribution thus obtained dictates how many 
shares must be transacted within each time bin during 

10 the trading day. 

Once this distribution has been obtained, there 
remains the question as to how the trades scheduled for 
each time bin will be implemented. The simplest method 
is to place appropriately sized market orders during 

15 each time bin. However, this method is costly, and is 
not available for trades involving NASDAQ equities 
trading on ECNs. A preferred methodology of placing 
orders within each time bin for the VWAP strategy is 
shown in Fig. 2B. 

20 Referring to Fig. 2B, at step 207 a partial amount 

of the bin is entered at a passive price (i.e., a price 
better than the market whereby the market must move to 
the price before execution will occur) . For example, 
if the distribution calculation indicates that 10,000 

25 shares should be transacted in the 9:30-10:00 time bin, 
3,300 shares could be entered as a limit order at a 
passive price. At step 208, the algorithm waits for a 
predetermined amount of time, such as five minutes. At 
step 209, a determination is made as to whether the 

30 order has been at least partially filled. If so, at 

step 210 the market is "read," by determining the ratio 
of bid size to ask size (where bid size is the number 
of shares at the current bid price, and ask size is the 
number of shares at the current ask price) . If the 



market is adverse to the order, such as where bid size 
greatly outnumbers ask size for a buy order, then at 
step 212 the shares remaining in the bin are rapidly 
transacted by placing aggressively priced limit orders, 
5 and if still unfilled after a certain period of time, 
by placing market orders. If no adverse market trend 
is found, then another passively priced limit order is 
placed at step 207. 

If the order has not been filled, at step 213 the 

10 process waits for an additional predetermined time 

period, such as another five minutes. At step 214 it 
is again determined whether the order has been at least 
partially filled. If so, the process proceeds to step 
210. If not, at step 215 the market is read by looking 

15 at bid/ask ratio and the spread size. If the current 
market trend is adverse, or the spread is very tight, 
as determined at step 216, then the bin is completed 
with market orders at step 217. If not, at step 218, 
the limit order is modified according to present market 

20 conditions, and is placed again at step 207. This 

cycle repeats until all shares for the bin are traded, 
or until the time period for the particular bin 
expires . 

If the time period expires with unexecuted trades 
25 remaining, all unexecuted shares for that bin are sent 
as market orders. Of course, in determining the 
expiration of the time period, enough time has to be 
remaining to be able to execute the market orders. 
Thus, according to one embodiment of the invention, the 
30 time period is considered to have "expired" a few 
minutes ( e.g. f 2.5 minutes) before the end of the 
customer's specified expiration time, to allow enough 
time to complete the customer's order within the 
customer's specified expiration time. 
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Further, an additional predetermined waiting 
period and order status determination step may be 
performed between steps 214 and 215. 

As shown in Fig. 1, it is possible to send 
5 different allocations of shares of an order to 

different trading forums. For example, a certain 
amount of shares for a particular bin may be sent to 
the POSIT® system for off-market crossing while the 
remaining shares may be sent to an ECN as limit orders. 

10 In alternative embodiments of the VWAP trading 

algorithm according to the present invention, a stop- 
loss feature can be incorporated. This feature would 
automatically and continuously observe market 
indicators relating to securities for which there are 

15 pending VWAP orders to determine if adverse market 
trends would make it more profitable for trading 
according to the VWAP strategy to be terminated. In 
the event that this happens, the VWAP order could 
potentially be sent to an outside trading forum as 

20 market or limit order, or the order can be 

automatically routed to a different server on the 
network so as to be trading according to a different 
and more advantageous strategy. 

Fig. 3 illustrates a second exemplary trading 

25 strategy, called Short-term Price Improvement (SPI), 
which may be implemented on servers 11 of the present 
invention. The SPI strategy is designed to complete 
all orders within a maximum time frame specified by the 
customer, preferably 30 minutes or less, while 

30 optimizing the transaction price within the desired 

time frame. In other words, clients submitting orders 
stating "buy 5,000 shares of IBM within 20 minutes" to 
a server running the SPI strategy are essentially 
stating a desire to purchase 5,000 shares of the stock 
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at the best (lowest) price within the 20 minute time 
frame. Orders placed to a SPI server would serve as an 
alternative to a market order where the client's time 
horizon is relatively short. 
5 The SPI strategy server continuously receives and 

monitors a variety of market indicators in order to 
determine the best way to execute a given client order. 
Depending upon short-term price forecasts and market 
timing analysis based upon these market indicators as 

10 is known in the art, a server performing the SPI 
strategy at any point during the time frame may 
generate a signal which causes any of three separate 
courses of action to be taken by the server: 1) attempt 
to execute the client order as a market order, 2) 

15 attempt to execute the client order as a limit order 
having a price set at one of various levels of 
aggressiveness, or 3) delay the client order for a 
short period and wait to see how the market indicators 
change (and thereby change the signal being generated 

20 by the SPI strategy server) . 

According to embodiments of the invention having 
such a SPI server, the market indicators are preferably 
received in real time, such as electronically by an 
independent real time market information provider 15. 

25 The SPI algorithm thus can react to changing market 

conditions as evidenced by the indicators to determine 
the appropriate pricing and timing of orders. As 
market conditions change, the SPI algorithm can modify 
its outstanding orders in response to received real- 

3 0 time market data. 

Suitable market indicators for SPI orders include, 
but are not limited to, moving average 
convergence/divergence ( "MACD" ) which is a money flow 
momentum indicator, fast stochastic which is an 
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indicator of price oscillation, Bollinger bands which 
is a volatility indicator, and buying directional 
movement index ("DMI B ") and selling directional movement 
index ("DMI S ") which are demand/supply momentum 
5 indicators. As will be readily appreciated by one 
skilled in the art, various market indicators, 
including indicators known in the art and proprietary 
indicators, can be used in algorithms of the present 
invention to generate signals. 

10 Fig. 3 depicts an embodiment of an algorithm to 

perform the SPI strategy according to preferred 
embodiments of the present invention. At the beginning 
of the process, the server 11 dedicated to running the 
SPI strategy receives the SPI order 401 via the network 

15 10. The SPI order must include a trade side (buy or 

sell) , a security identifier (ticker symbol) , a number 
of shares, and a time period. Optionally, a default 
time period can be set, such as 15 minutes, which would 
be used as the time period in the event the SPI order 

20 failed to state a specific time period. 

At step 402, the SPI server checks the market 
indicators, and then classifies 403 the pending SPI 
order as either a high priority scenario 404 or a low 
priority scenario 405 according to a set of 

25 predetermined criteria. According to preferred 

embodiments of the invention, high priority scenarios 
are infrequent and they occur only when indicators 
predict market movements which would make it 
advantageous to complete the client's requested trade 

30 immediately. In the event that a high priority 
scenario 404 is identified at 403, a signal is 
generated whereby the client order is immediately 
executed as a market order 406a, and the SPI server 
algorithm ends 407. At this point, the client would 



13 

typically be notified, preferably electronically, that 
its trade had been completed. 

A high priority scenario also may be identified by 
making a "stop-loss" assessment. According to this 
5 evaluation, a threshold level is generated based on a 

number of various market factors, and the current price 
of the security is compared to the threshold. If the 
current price is on the wrong side of the threshold for 
the given order ( i.e. f above the threshold for a buy 

10 order or below the threshold for a sell order) , this 

constitutes a high priority situation and the order is 
sent as a market order. Examples of generating a stop- 
loss threshold are as follows. 

For a buy order, the current ask price is 

15 obtained. An increment is generated based on the 

measured volatility of the security over the last 55 
ticks. The generated increment is added to the ask 
price. The new stop-loss threshold is the minimum of 
the old threshold ( e.g. from one minute ago) or the 

20 ask-plus-increment . Thus, the threshold can never 

increase, but only decrease. If prices are moving in 
favor of the buy order ( i.e. , lower) , the threshold is 
lowered, but if prices are moving adverse to the buy 
order ( i.e. , higher), the threshold remains the same. 

25 Consequently, if the ask price ever exceeds the 

threshold, a high priority situation is identified. 

For a sell order, the situation is reversed. In 
particular, the current bid price is obtained. An 
increment is generated based on the measured volatility 

30 of the security over the last 55 ticks. The generated 
increment is subtracted from the bid price. The new 
stop-loss threshold is the maximum of the old threshold 
( e.g. from one minute ago) or the bid-minus-increment. 
Thus, the threshold can never decrease, but only 
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increase. If prices are moving in favor of the sell 
order ( i.e. , higher) , the threshold is raised, but if 
prices are moving adverse to the sell order ( i.e. , 
lower), the threshold remains the same. Consequently, 
5 if the bid price ever retreats below the threshold, a 
high priority situation is identified. 

Table 1 below demonstrates several exemplary 
situations in which market indicators would signal high 
priority scenarios according to one preferred 
10 embodiment of the present invention. 



Side Fast Stoch. Boll. Bands MACD 



Buy 


Oversold 


NA 


Strong 


Sell 


Overbought 


NA 


Weak 


Buy 


NA 


Above 


Strong 


Sell 


NA 


Below 


Weak 



Table 1 



Referring to Table 1, if, for example, at step 403 the 
MACD indicator signaled weak price and money flow 
momentum and the fast stochastic indicator signaled 

20 overbuying of the particular security, then a high 

priority scenario would be triggered for client sell 
orders. Similarly, a strong MACD combined with a 
market price below the Bollinger Bands would also 
trigger a high priority scenario for client sell 

25 orders. In either case, a signal would be generated 

which would cause a market order to be sent at 406a to 
satisfy the initial client SPI order received at step 
401. 

In the event that no high priority scenario 404 is 
30 triggered, the client SPI order is deemed a low 

priority scenario 405 and thus an immediate market 
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order is not triggered at 406a. At step 408, the SPI 
server decides whether to submit a limit order 410, or 
to delay 409 the client order. It will be readily 
appreciated by one skilled in the art that such limit 
5 orders can be placed with a variety of prices, 

including, but not limited to, the current bid price, 
the current ask price, or the mid-point price of the 
bid-ask spread, according to a series of predetermined 
criteria at step 411. As with the determination at 

10 step 403 as to whether a high priority scenario 404 

exists, the decision at step 408 as to whether a limit 
order or hold is appropriate, and the appropriate price 
for a limit order, is made upon the monitoring of 
various market indicators. 

15 Table 2 below demonstrates an exemplary 

methodology for using market indicators to dictate 
whether a limit order (and its price) or a delay should 
be signaled according to one preferred embodiment of 
the present invention. 



Side 


DM1 B 


DMI S 


Action 


Price 


Buy 


Mid range 


NA 


Limit Order 


Bid 


Buy 


High range 


NA 


Limit Order 


Mid-point 


Buy 


Low range 


NA 


Hold 


NA 


Sell 


NA 


Mid range 


Limit Order 


Ask 


Sell 


NA 


High range 


Limit Order 


Mid-point 


Sell 


NA 


Low range 


Hold 


NA 



Table 2 



According to the sample priority rules depicted by 
Table 2, it can be seen that for client buy orders, if 
30 at step 408 the DMI B is in the high range (as defined by 
the Bollinger Bands as is known in the art) , a limit 



order would be signaled and then submitted at step 411 
having a price equal to the mid-point of the bid-ask 
spread. Similarly, for a client sell order, a low DMI S 
(as defined by the Bollinger Bands) causes step 408 to 
5 signal and initiate a delay scenario 409. 

If a delay scenario 409 is initiated, all pending 
limit orders relating to the client order in question 
are canceled at step 412. Conversely, if a limit 
scenario 410 is initiated, a limit order is either 

10 submitted to the market, a currently pending limit 

order has its price modified, or a currently pending 
limit order is left undisturbed (i.e., when there is no 
change in the signaled limit order aggressiveness) at 
step 411 based upon the algorithm's low priority rules 

15 (such as the sample rules given by Table 2) and whether 
there already is a previously submitted and unexecuted 
limit order. The server checks at step 413 to see if a 
pending limit order was executed by the market. If a 
pending limit order has been executed 414, then the 

20 client order is filled and the algorithm ends 407. 

If the limit order placed at step 411 is still 
pending 418, or if a hold has been placed at step 412, 
the algorithm checks at 419 and 415, respectively, to 
see if the time constraint placed on the order has 

25 expired. In the event that the time constraint has 
expired (416 or 420), the SPI server sends a market 
order at 406b or 406c to fill the client order. If the 
time period has not expired (421 or 417), the algorithm 
returns to step 402 after waiting for a predetermined 

30 amount of time (421a or 417a) . 

In preferred embodiments of the present invention, 
the timing out function performed at steps 419 and 415 
by the SPI server algorithm will have a time constraint 
which is approximately three minutes less than the time 
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period associated with the particular client order. 
For example, if a client order requests a sale of 500 
shares of IBM within 25 minutes and no high priority 
scenario have been triggered and no limit orders have 
5 been executed 22 minutes after the client submitted the 
order, then a timing out 416 or 420 would occur and a 
market order would be sent 406b or 406c. This three 
minute time period is preferred because it is the 
maximum expected time necessary to execute a market 

10 order. Thus, it helps to ensure that any client order 
will be executed before the client specified time 
horizon expires. 

As will be readily understood by one of ordinary 
skill in the art, the flowchart depicted by Fig. 3 has 

15 been described with reference to one iteration of a 

repeating cycle. During the entire transaction period 
as specified by the client in its SPI order, the market 
indicators are continuously updated and reviewed at 
step 403 to determine whether a high priority scenarios 

20 404 is signaled, and are reviewed at step 408 to 
determine if a limit order 410 or delay 409 is 
signaled. The algorithm of Fig. 3 will continue to 
cycle, once every minute for example, back to step 402 
and repeat until either: 1) a market order is signaled 

25 at step 406a due to a high priority scenario, 2) a 

market order is signaled steps 406b and 406c due to the 
transaction period given by the SPI order timing out 
417 and 415, or 3) a limit order is executed by the 
trade forum at 414 before it is modified or canceled. 

30 It should be understood then that during the second and 
subsequent iterations of the above described cycle, at 
steps 406b, 406c, 411, and 412 the client order must 
have previously caused a low priority signal to be 
generated at step 403 and therefore potentially had a 
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previous limit order submitted at 411. If such a limit 
order is still pending (unexecuted) , it will require 
the server at steps 406b, 406c, 411, and 412 to modify 
(change the price, or switch to a market order) or 
cancel (to make the order a hold) the pending 
unexecuted limit order instead of creating a completely 
new order. 

Example 

A SPI server order is submitted stating a desire 
to buy 1000 shares of IBM within 10 minutes. 
During the 7 minute (3 minute cushion for time- 
outs) interval in which the SPI algorithm 
operates, conditions transpired as in Table 3: 



Time Bid Ask Priority: Signal 



1 min. 


112. 000 


112.250 


Low: Limit at bid 


2 min . 


112 . 000 


112.250 


Low: Limit at bid 


3 min. 


112.125 


112.375 


Low: Limit at bid 


4 min . 


112 . 125 


112.375 


Low: Limit at bid 


5 min . 


112 . 000 


112.250 


Low: Hold 


6 min. 


111. 875 


112. 125 


Low: Hold 


7 min . 


111. 875 


112. 125 


NA: Time out 



Table 3 



For purposes of this example it will be assumed 
that one iteration of the cycle described with 
reference to Fig. 3 occurs each minute. Over the 
first six minutes, no high priority scenarios are 
signaled. During the first minute a limit order 
for 1000 shares is submitted at the bid price (112) 
according to algorithm rules for the low priority 
indicators. During the third minute, while the 
indicators have not changed, the spread has 
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changed. This causes the SPI algorithm to cancel 
and correct the initial limit order sent to a 
price of 112.125, the new bid price. During the 
fifth minute, the indicators have changed to 
signal a delay scenario. Thus, the SPI server 
cancels the limit order placed during the third 
minute. By the seventh minute, the trade has not 
been executed, so a time out action is 
initialized. Thus, a market order is generated 
for the 1000 shares and the order is filled. 



As will be readily appreciated by one skilled in 
the art, the server system according to the present 
invention running a SPI algorithm as depicted can also 
allow a single client order to be allocated to multiple 

15 markets, such as the NYSE, POSIT®, and ECNs, 

automatically according to current market conditions, 
or the particular nature of the security in question, 
in order to achieve optimized results. 

Also, in alternative embodiments of the present 

20 invention, orders can be automatically transferred 

within the network from one server operating according 
to a first strategy algorithm to another server having 
a second different strategy algorithm. For example, 
the VWAP strategy algorithm can be modified such that 

25 the shares allocated to each 30 minute time bin are 

transferred to the SPI server for execution with a 25 
minute time horizon. 

Furthermore, in embodiments of the present 
invention, an order submitted to any one of the servers 

30 of the present invention can aggregated in whole or in 
part with one or more different orders submitted to the 
same or different servers. This pooling of orders can 



be done to limit trading transaction costs or when such 
pooling would achieve a better price for each order. 

Additionally, it should be understood that orders 
submitted to any server according to the present 
invention can optionally be split for execution by a 
plurality of trade forums. For example, a portion of a 
VWAP buy order can be crossed internally (at the VWAP) 
with a different VWAP sell order by the server, and the 
remainder of the VWAP buy order can be submitted to an 
ECN as a limit or market order for execution. 

The invention being thus described, it will be 
apparent to those skilled in the art that the same may 
be varied in many ways without departing from the 
spirit and scope of the invention. Any and all such 
modifications are intended to be included within the 
scope of the following claims. 
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What is claimed is: 

1 1. A system for executing trades of securities 

2 according to predefined trading strategies, comprising: 

3 a plurality of servers, each server being 

4 programmed with a specific trading strategy algorithm, 

5 and receiving trade orders and executing said trade 

6 orders according to the trading strategy algorithm 

7 programmed therein; 

8 said plurality of servers being connected to a 

9 plurality of clients over a communication network, 

10 wherein a client enters a trade order and transmits it 

11 over said communication network to a server associated 

12 with the trading strategy the client desires to use to 

13 complete the trade order. 

1 2. A method for executing a trade order for a 

2 security, comprising the steps of: 

3 providing a server connected to a communication 

4 network, said server being programmed with a specific 

5 trading strategy algorithm; 

6 receiving at said server over said network a trade 

7 order from a customer; and 

8 executing the received order in a trade forum 

9 according to actions determined by said specific 
10 trading strategy algorithm. 

1 3. The method of claim 2, wherein said trade order 

2 requests a trade of a quantity of shares of the 

3 security over a portion of a market day for said trade 

4 forum, and said specific trading strategy algorithm 

5 comprises the steps of: 

6 dividing a trading day into a plurality of time 

7 bins; 
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8 for a received order, computing average share 

9 volume for each time bin over a predetermined period of 

10 time and determining share volume percentages for each 

11 time bin; 

12 multiplying the number of shares in the order by 

13 the percentages for each time bin to determine the 

14 number of shares of said order to be allocated within 

15 each time bin; and 

16 executing orders for said allocated numbers of 

17 shares within each time bin in accordance with said 

18 specific trading strategy algorithm. 

1 4. The method of claim 3, wherein a trade of an 

2 allocated number of shares within a given time bin is 

3 executed by entering at least one limit order during 

4 said given time bin, with a price and time for each 

5 order being determined as a function of an amount of 

6 time remaining in said given time bin, and as a 

7 function of real-time assessment of current market 

8 conditions based on real-time market data. 

1 5. The method of claim 4, further comprising the steps 

2 of periodically checking the status of outstanding 

3 orders; and changing at least one of the pricing and 

4 the number of shares of an outstanding order as a 

5 function of an amount of time remaining in said given 

6 time bin, and as a function of real-time assessment of 

7 current market conditions based on real-time market 

8 data. 
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1 6. The method of claim 3, further comprising the steps 

2 of : 

3 identifying securities for which said server has 

4 received trade orders on both a buy side and a sell 

5 side; and 

6 internally transferring shares of such identified 

7 securities from a seller to a buyer at a price 

8 determined according to the conditions specified in 

9 said received trade orders for said identified 
10 securities. 

1 7. The method of claim 3, wherein said orders are 

2 executed as limit orders for at least partial amounts 

3 of said allocated numbers of shares within each bin, 

4 the method further comprising the steps of: 

5 determining after a predetermined period of time 

6 whether said limit orders have been at least partially 

7 filled; 

8 if said limit orders have been at least partially 

9 filled, determining whether adverse market conditions 

10 exist, and changing the remaining share orders to more 

11 aggressive limit orders or market orders for immediate 

12 execution if adverse conditions exist; 

13 otherwise, entering additional limit orders for 

14 partial amounts of said allocated numbers of shares 

15 within said time bins. 

1 8. The method of claim 7, further comprising the steps 

2 of: 

3 determining whether adverse market conditions 

4 exist if said limit orders have not been at least 

5 partially filled after a predetermined period of time; 



24 

6 completing the share orders within said time bins 

7 by placing more aggressive limit orders or market 

8 orders if adverse market conditions exist; 

9 otherwise, modifying said partial limit orders 

10 within said time bins and placing said modified limit 

11 orders within said time bins. 

1 9. The method of claim 2, wherein said trade order 

2 requests a trade of a quantity of shares of the 

3 security within a time period, and said specific 

4 trading strategy algorithm comprises the steps of: 

5 continuously monitoring during said time period a 

6 plurality of market indicators related to said 

7 security; and 

8 repeatedly generating during said time period one 

9 or more appropriate signals which dictate actions to be 

10 taken at said trade forum, said signals being based 

11 upon said market indicators, and signals causing an 

12 action at said trade forum selected from the group 

13 consisting of a market order, a limit order having a 

14 price selected from one of a plurality of levels of 

15 aggressiveness, and a cancellation of an existing order 

16 and a delay of entering a new order; 

17 wherein said signals are sent until said time 

18 period expires or until an order is executed by said 

19 trade forum. 

1 10. The method of claim 9, wherein a signal causing a 

2 market order is sent three minutes prior to expiration 

3 of said time period. 



1 
2 



11. The method of claim 9, wherein said selected price 
level of aggressiveness is determined based upon said 
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3 market indicators according to a predetermined 

4 criteria. 

1 12. The method of claim 9, wherein said monitoring of 

2 said indicators is performed automatically by said 

3 server using information provided by an electronic 

4 real-time information provider. 

1 13. The system of claim 1, wherein said plurality of 

2 servers are also connected to each other over said 

3 network, such that said servers are capable of 

4 comparing their received orders with orders received by 

5 other servers of said plurality of servers, and are 

6 capable of carrying out trades with said other servers 

7 in accordance with the order information entered into 

8 each server. 

1 14. The method of claim 2, further comprising the step 

2 of providing a plurality of servers connected to said 

3 communication network and to each other over said 

4 network, such that said servers are capable of 

5 comparing their received orders with orders received by 

6 other servers of said plurality of servers, and are 

7 capable of carrying out trades with said other servers 

8 in accordance with the order information entered into 

9 each server. 

1 15. The method of claim 3, further comprising the step 

2 of smoothing said determined share volume percentages 

3 according to a predetermined algorithm. 

1 16. The method of claim 3, wherein said trading 

2 strategy algorithm continuously monitors a plurality of 

3 market indicators related to said security, and said 
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4 monitoring of said indicators is performed 

5 automatically by said server using information provided 

6 by an electronic real-time information provider. 
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ABSTRACT 



The present invention provides a system for 
executing trades of securities according to predefined 
trading strategies comprising a network having a 
5 plurality of servers. Each server is programmed with a 
specific trading strategy algorithm and receives trade 
orders and executes them according to the trading 
strategy algorithm programmed therein. The servers are 
connected to a plurality of clients over a 

10 communication network, and clients enter trade orders 
through the communication network to the server 
associated with the trading strategy the client desires 
to use to complete its trade order. The present 
invention also provides a method for executing a trade 

15 order for a security. The method comprises the steps 
of providing a server connected to a communication 
network with the server being programmed with a 
specific trading strategy algorithm. Trade orders 
received at the server over the network from clients 

20 are executed in the server according to the specific 
trading strategy algorithm. 
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l THIRD NAMED INVENTOR 
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Declaration and Power of Attorney for Patent Application 



As a below named inventor, I hereby declare that: 

I make this declaration under 37 CFR § 1.47(a) on behalf of myself and 
Rohit D'Souza, who has refused to sign this declaration, 

My residence, post office address and citizenship are as stated below 
next to my name, 

I believe I am an original, first and joint inventor, along with the 
said Rohit D'Souza, of the subject matter which is claimed and for which 
a patent is sought, on the invention entitled SYSTEM AND METHOD FOR 
EXECUTING STRATEGY SECURITY TRADING, the specification of which 

[x] is attached hereto. 
[ ] was filed on 



Application Serial No. 
and was amended on 



=| hereby state that I have reviewed and understand the contents of the 
%fbove-identif ied specification, including the claims, as amended by any 
/amendment referred to above. 

1:0 

ft acknowledge the duty to disclose information which is material to 
patentability in accordance with Title 37, Code of Federal Regulations, 
5 l-56(a) . 

fi hereby claim foreign priority benefits under Title 35, United States 
'Code, § 119 of any foreign application ( s ) for patent or inventor's 
Certificate listed below and have also identified below any foreign 
application for patent or inventor's certificate having a filing date 
before that of the application on which priority is claimed: 

Prior Foreign Applications ) 

Priority Claimed 

[ ] t 1 

(Number) (Country) (Day /Month/Year) Yes No 

Prior Foreign Application (s) 

Priority Claimed 
[ ] [ ] 



(Number) j (Country) (Day/Month/Year) Yes No 



I hereby claim the benefit under Title 35, United States Code § 119(e) 
of any United States provisional application (s) listed below. 



60/176, 627 January 19, 2000 

(Application Serial No.) (Filing Date) 

I hereby claim the benefit under Title 35, United States Code, § 120 of 
any United States application ( s ) listed below and, insofar as the 
subject matter of each of the claims of this application is not 
disclosed in the prior United States application in the manner provided 
by the first paragraph of Title 35, United States Code, § 112, I 
acknowledge the duty to disclose material information as defined in 
Title 37, Code of Federal Regulations, 1.56(a) which occurred between 
the filing date of the prior application and the national or PCT 
international filing date of this application: 



(Application Serial No.) (Filing Date) (Status) 



(Application Serial No.) (Filing Date) (Status) 

or we hereby appoint the following attorneys to prosecute this 
^application and to transact all business in the Patent and Trademark 
Office connected therewith, and request that all correspondence about 
Khe application be addressed to ROTHWELL, FIGG, ERNST & MANBECK, p.c, 
Suite 701-E, 555 13th Street, N.W., Washington, D.C. 20004: 

L G. Franklin Rothwell, Reg. No. 18,125 

E. Anthony Figg, Reg. No. 27,195 

Barbara G. Ernst, Reg. No. 30,377 

Harry F. Manbeck, Jr., Reg. No. 17,348 
h George R. Repper, Reg. No. 31,414 

g Bart G. Newland, Reg. No. 31,282 

Vincent M. DeLuca, Reg. No. 32,408 

Joseph A. Hynds, Reg. No. 34,627 

Mark I. Bowditch, Reg. No. 40,315 

Robert J. Jondle, Reg. No. 33,915 

Jeffrey W. Rennecker, Reg. No. 40,784 

Don M. Kerr, Reg. No. 22,720 

Jeffrey L. Ihnen, Reg. No. 28,957 

Stephen A. Saxe, Reg. No. 38,609 

Glenn E. Karta, Reg. No. 30,649 

Martha Cassidy, Reg. No. 44,066 

Gregg L. Jansen, Reg. No. P46,799 

Richard 'Wydeven, Reg. No. 39,881 

Thomas E. McKiernan, Reg. No. 37,889 

Jason M.j Shapiro, Reg. No. 35,354 

Michael J. Moran, Reg. No. 42,013 



I hereby declare that all statements made herein of my own knowledge are 
true and that all statements made on information and belief are believed 
to be true; and further that these statements were made with the 
knowledge that willful false statements and the like so made are 
punishable by fine or imprisonment, or both, under Section 1001 of Title 
18 of the United States Code, and that such willful false statements may 
jeopardize the validity of the application or any patent issuing 
thereon. 
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